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Study on migration and transformation of emerging
pollutants in water environment and control technology
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Abstract

With the acceleration of industrialization and urbanization, the accumulation of emerging pollutants in aquatic environments and
their ecological and health risks have increasingly drawn attention. This paper reviews the migration and transformation patterns
of typical emerging pollutants such as pharmaceutical residues, personal care products, endocrine disruptors, and microplastics in
water systems. It analyzes their distribution and key processes including adsorption, degradation, and bioaccumulation at the water-
depositment-bio interface, summarizing relevant influencing mechanisms. Drawing on the latest domestic and international research,
this review focuses on evaluating the effectiveness and limitations of physical, chemical, and biological control technologies in
various water bodies and complex environments. The study emphasizes that precise analysis of pollutant migration pathways and
transformation products, combined with the development of a multi-dimensional synergistic control technology system, is crucial
for enhancing water environmental safety and risk prevention capabilities. Finally, it outlines future research directions to provide
theoretical and technical support for emerging pollutant management and watershed ecological protection.
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